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ABSTRACT 


This paper presents a review of all known records of turtles of the family Adocidae in Asia, including data from 88 
localities. New records of adocids (cf. “Adocus” orientalis, *Adocus" sp. indet. 1 & 2, Adocus sp. indet. 1-4, Shachemys 
ancestralis, Shachemys sp. indet. 1—5, Adocidae indet.) are described from 14 Cretaceous and Paleogene localities of 
China, Kazakhstan, Mongolia, Tajikistan and Uzbekistan. Among them the records of Adocidae (“Adocus”) in the 
Oligocene of Kazakhstan and China are reported for the first time. Reassessment of the published records allows us 
to change taxonomic status of previous findings from 16 localities. The previously mentioned materials of “Adocus” 
orientalis from the Upper Eocene of Mongolia are described in detail for the first time. Shineusemys plana and Adocoides 
amtgai are considered here as species of the genus Adocus, and Mlynarskiella mariani — as Shachemydinae indet. 


Key words: Adocidae, Asia, Cretaceous, Paleogene, turtles 





HOBbIE A3HATCKHE MATEPHAJIbI IIO HEPEITAXAM CEMETICTBA ADOCIDAE 
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PES3IOME 


B crarse rrpezicraBJren 0630p Bcex u3BecTHbIX Haxo/IoK ueperax ceMeiicrBa Adocidae B Aauu, skznouaroruit yragmbre 
u3 88 mecronaxooxteuuit. OrmucbriBaroTcs HoBbie Haxogku Adocidae (cf. “Adocus” orientalis, *Adocus" sp. indet. 1 & 
2, Adocus sp. indet. 1—4, Shachemys ancestralis, Shachemys sp. indet. 1—5, Adocidae indet.) x3 14 wezroBbix ui nazie- 
OreHOBBIX MecroHaxoxkrenuii Kras. Kasaxcrana, Monrosmunu, Ta;yokukucraga x Y36ekucraga. Cne Hux Haxojt- 
xu Adocidae (“Adocus”) B onnronene Kasaxcrana x Kuras ykaabpiBarorcs BriepBbre. Ilepecmorp ONyÓJIHKOBAHHbIX 
ZàHHBIX IIO3BOJISeT HAM H3MeHHTb TAKCOHOMHYECKHË craryc rrpexHux Haxo/tok u3 16 mecronaxoxteuuit. Panee 
ykaaaHHbre Marepua/ibi rro “Adocus” orientalis x3 BepxHero soena MonroJmnm /IeTaJIbHO OIIHCBIBAIOTCSI BIIeDBBIe. 
Shineusemys plana x Adocoides amtgai paccMaTpuBaloTca 37tecb B cocrase poga Adocus, a Mlynarskiella mariani — 
Kak Shachemydinae indet. 


Kagepe cosa: Adocidae, Asus, Men, MasleoreH, deperiaxu 
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INTRODUCTION 


Adocidae Cope, 1870 are a group of freshwater 
cryptodiran turtles, known mainly from the Cre- 
taceous and Paleogene of Asia and North America, 
that are characterized by peculiar shell sculpturing 
and some other characters (see below; Hutchison 
2000; Sukhanov 2000). According to modern phy- 
logenetic studies, adocids are united in the clade 
Adocusia Danilov et Parham, 2006 (corresponds to 
ICZN taxon Adocoidea Cope, 1870) together with 
Nanhsiungchelyidae Yeh, 1966, known only from the 
Cretaceous of Asia and North America and charac- 
terized by a combination of aquatic and terrestrial 
features (see Danilov and Syromyatnikova 2009a, b). 
Asiatic record of the Nanhsiungchelyidae was re- 
viewed recently by Danilov and Syromyatnikova 
(2008), who presented data, including new materials, 
from 37 localities. One more nanhsiungchelyid re- 
cord missed from this publication is an undetermined 
shell fragment of “Schildkrote A” from “Shantung. 
Lai-Yang-Hsien. SW 16 li. Chiang-Chiin-Ting. SW 
1 li.” (Wiman 1930, S. 23, 24, Taf. II, figs. 5 and 5a). 
Additional data on Asian nanhsiungchelyids was 
published by Rothschild (1991), Currie and Eberth 
(1993), Hirayama et al. (2009, 2010), Tong and Mo 
(2010), Nakajima et al. (2011). 

Although the adocid record in Asia is generally 
more complete than that of nanhsiungchelyids, it is 
also based on numerous fragmentary and/or unde- 
scribed materials (see Nessov 1997; Sukhanov 2000), 
which need proper description and determination. In 
this paper we give a review of Asiatic record of the 
Adocidae, including description of new findings and 
some previously undescribed materials. 

One of the important characters of Adocidae is 
the presence of sculpturing of the shell surface with 
relatively small and regular grooves and pits or dots 
(hereinafter — adocid sculpturing; see Fig. 1 for two 
main types of adocid sculpturing), which usually 
helps to determinate presence of adocids in assem- 
blages even by small shell fragments. The specimens 
(shell fragments) described in this paper (see Sys- 
tematics section) in most cases were diagnosed based 
on this character (for other diagnostic characters 
of adocids see publications of Danilov and Syromy- 
atnikova 2008, 2009a, b). Sculpturing with small 
grooves and pits is characteristic of many adocids and 
well known (Hay 1908; Khosatzky and Nessov 1977; 
Narmandakh 1985; Syromyatnikova and Danilov 
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Fig. 1. Two main types of shell sculpturing in adocids: A — Adocus 
kizylkumensis (ZIN PH S78-1); sculpturing with pits; B — Shache- 
mys baibolatica (ZIN PH 12/96); sculpturing with dots. Scale 
bar = 1 cm. 


2009). Sculpturing with small dots is typical for spe- 
cies of Shachemys Kuznetsov, 1976 and some species 
of Adocus Cope, 1868 (at least, from the Paleogene 
of Asia; type of sculpturing of Adocus species from 
the Paleogene of North America is not known to us). 
These dots represent enlarged openings of canals 
penetrating external cortex of the shell bone (Nessov 
and Krasovskaya 1984). In other adocids, these open- 
ings are also present, but not enlarged and as a result 
not easily visible. In the whole, shell bone histology 
and sculpturing of the shell surface of adocids need a 
special study. 

The so called Adocus from the Paleogene of Asia is 
represented by a number of problematic forms which 
lack an apomorphic character of this genus (over- 
lapping of marginals on to costals). Moreover, 
these forms show shell sculpturing with small dots 
(see above) which differs from sculpturing of other 
Asiatic Adocus from the Cretaceous. For this reasons, 
below we consider Adocus from the Paleogene of Asia 
as ^Adocus" spp. 

New records described in the Systematics sec- 
tion are mostly represented by fragmentary material 
which does not allow determination below the ge- 
neric level and does not show any specific differences 
in morphology. Such records are considered as genus 
sp. indet. 

Anatomical terms of the shell follows Zangerl 
(1969) and Hutchison and Bramble (1981). Names 
of localities and formations/svitas are given accord- 
ing to literature data or transliterated from Russian. 

Institutional abbreviations. AMNH, American 
Museum of Natural History, New York, USA; CC- 
MGE, Chernyshev's Central Museum of Geologi- 
cal Exploration, Saint Petersburg, Russia; CNHM, 
Chongqing Natural History Museum, Chongqing, 
China; PIN, Borissyak Paleontological Institute of 
the Russian Academy of Sciences, Moscow, Russia; 
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ZIN PH, Paleoherpetological collection, Zoological 
Institute of the Russian Academy of Sciences, Saint 
Petersburg, Russia; MNHN, Muséum national 
d'Histoire naturelle, Paris, France. 


MATERIAL 


In addition to materials described in the System- 
atics section, our study relies on published data on 
the following taxa of adocids for comparative pur- 
poses: species of Adocus Cope, 1868: A. aksary Nessov 
in Nessov et Krasovskaya, 1984 (Syromyatnikova 
and Danilov 2009); A. amtgai Narmandakh, 1985 
(Sukhanov 2000; Sukhanov and Narmandakh 2006); 
A. annexus (Hay, 1910) (Hay 1910); A. bostobensis 
Syromyatnikova et Danilov, 2009 (Syromyatnikova 
and Danilov 2009); A. dzhurtasensis Syromyatnikova 
et Danilov, 2009 (Syromyatnikova and Danilov 
2009); A. foveatus Nessov et Khosatzky in Khosatzky 
et Nessov, 1977 (Syromyatnikova and Danilov 2009); 
“A”. hazachstanica Chkhikvadze, 1973 (Chkhikvadze 
1973); A. hizylkumensis Nessov, 1981 (Syromyat- 
nikova and Danilov 2009); A. onerosus Gilmore, 1919 
(Gilmore 1919); “A”. orientalis Gilmore, 1931 (Gilm- 
ore 1931); A. (orig. Shineusemys) planus (Sukhanov 
et Narmandakh, 2006) (Sukhanov 2000; Sukhanov 
and Narmandakh 2006); A. (orig. Alamosemys) 
substricta (Hay, 1908) (Hay 1908); species of Ferg- 
anemys Nessov et Khosatzky, 1977: “F.” itemirensis 
Nessov, 1981 (Nessov 1981; Nessov and Krasovskaya 
1984; Syromyatnikova, 2011); F. verzilini Nessov et 
Khosatzky, 1977 (Nessov and Khosatzky 1977; Syro- 
myatnikova 2011); Isanemys srisuki Tong et al., 2006 
(Tong et al. 20062); Mlynarskiella mariani Shuvalov 
et Ckhikvadze, 1986 (Shuvalov and Chkhikvadze 
1986); species of Shachemys Kuznetsov, 1976: Sh. 
ancestralis Nessov in Nessov et Krasovskaya, 1984 
(Danilov et al. 2007); Sh. baibolatica Kuznetsov, 
1976 (Danilov et al. 2007); Sh. laosiana Lapparent 
de Broin, 2004 (Lapparent de Broin 2004); Yehguia 
(orig. Plesiochelys) tatsuensis (Yeh, 1963) (Danilov 
and Parham 2006). 


REVIEW OF RECORDS 
OF THE ADOCIDAE IN ASIA 


The following is a review of 88 records of the ado- 
cid turtles in Asia given in alphabetic order of locali- 
ties. All of these records, except unknown localities 
(Nos. 87 and 88), are represented in Fig. 2. Some 
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records of adocids published without descriptions, 
illustrations and any evidences for their systematic 
assignment. Those of them which we could not exam- 
ine are marked with an asterisk. 


1. Abdurassaj and Syuren'atau, foothills of Chat- 
kal Range, Uzbekistan. 

Geology and age. Syuksyuk Formation, Santo- 
nian (Nessov 1997). 

Material and references. Shell fragments of Sha- 
chemys sp.* (Nessov 1997, p. 154). 


2. Akkurgan, north-eastern Aral Sea area, Ka- 
zakhstan. 

Geology and age. Bostobe Formation, Santoni- 
an — early Campanian (Nessov 1997). 

Material and references. Four isolated shell 
fragments of Adocus bostobensis (for review see Syro- 
myatnikova and Danilov 2009, p. 90, fig. 8H, I); shell 
fragments of Shachemys baibolatica (Fig. 3A; Nessov 
1997, p. 111). 

Remarks. The fragments attributed to Sh. bai- 
bolatica have typical Shachemys sculpturing (with 
dots) and come from the same formation as type of 
Sh. baibolatica. 


3. Akkurgan-Boltyk, north-eastern Aral Sea area, 
Kazakhstan. 

Geology and age. Bostobe Formation, Santo- 
nian — early Campanian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus foveatus* and Shachemys baibolatica* (Nessov 
1997, p. 111). 

Remarks. Part of the material described from 
Akkurgan locality (see above), probably, comes from 
Akkurgan-Boltyk. 


4. Aktau, southern Dzhungar Alatau Ridge, Ili Riv- 
er Basin, Almaty Province, south-eastern Kazakhstan. 

Geology and age. ?Aktau Formation, ?Oligocene 
(see Remarks). 

Material. Shell fragments of “Adocus” sp. indet. 1, 
see Systematics section. 

Remarks. The age of Aktau is estimated as Mid- 
dle Eocene — Miocene (Kordikova and Mavrin 1996) 
or Late Eocene — Late Miocene (Lucas et al. 1997). 
According to Kordikova and Mavrin (1996), remains 
of turtles are known there from the Oligocene and 
Early-Middle Miocene. Thus, it seems most prob- 
able that the shell fragments of *Adocus" sp. indet. 1 
come from the Oligocene. 
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Fig. 2. Map showing all known occurrences of the adocid turtles in Asia: 1 — Abdurassaj & Syuren’atau; 2, 3 — Akkurgan & Akkurgan- 
Boltyk; 4 — Aktau; 5 — Altyntau; 6 — Alymtau; 7 — Amagimi Dam of Mifune; 8 — Amtgai; 9 — Aravan II; 10 — Ayazkala; 11 — Baga 
Tarjach; 12 — Bain Shire; 13 — Ban Lam Thoy; 14 — Ban Saphan Hin; 15 — Baybishe; 16 — Baykhozha; 17 — Bayshin Tsav; 18 — Baytuma; 
19 — Burkhant; 20 — Buroynak; 21 — Changet IV; 22 — Chelpyk; 23 — Daugyztau I; 25 — Dzharakuduk I; 26 — Dzharakuduk II; 27 — 
Dzhurtas; 28 — Dzhylga; 29 — Dzun Shakhai; 30 — Ergil Obo; 31 — Gaofengshan; 32 — Itemir; 33 — Kan; 34 — Kansai; 35 — Karachadalisay; 
36 — Karakul; 37 — Karamurun II; 38 — Karatepa; 39 — Katsuyama; 40 — Kazgurt; 41 — Khara Khutul; 42 — Khodzhakul I; 43 - Khodzhakul 
II; 44 — Khodzhakul III; 45 — Khodzhakulsay; 46 — Khongil; 47 — Kokcha I; 48 — Koskuduk; 49 — Kuji; 50 — Kulkala; 51 — Kulkuduk 
II; 52 — Kylodzhun I; 53 — Kyrkkuduk I; 54 — Kyzylpilyal’ I; 55 — Kyzylpilyal’ II; 56 — Lyagan; 57 — North Mesa; 58 — Ongon Ulan Ula; 
59 — Phu Kum Khao; 60 — Phu Wat; 61 — Pitnyak; 62 — Shakh-Shakh; 63 — Shatyrtyube I; 64 — Shatyrtyube II; 65 — Sheikhdzheili IT; 66 — 
Sheichdzheili III; 67 — Shejh-Aryk; 68 — Shine Us Khuduk; 69 — Shine Usny Tolgod; 70 — Shiramine-mura; 71 — Shokawa; 72 — Shorsu; 
73 — Shurab; 74 — Suining; 75 — Syuk-Syuk; 76 — Tamdy-Truba; 77 — Telegraph Line Camp; 78 — Tsagan Teg; 79 — Tyul’keli; 80 — Uch- 
kuduk; 81 — Urtyn Obo; 82 — Ushyin Khuduk; 83 — Zaisan depression; 84 — Zenge Kurgan III; 85 — Zhaldyrbas Takyr; 86 — Zumuratsho. 
See text for data on geology, age and material. Unknown localities (87, 88) and locality with uncertain position (24) are not shown. 


5. Altyntau (=Aitym), southern Altyntau Range, Remarks. This fragment is assigned to Shachemys 
Central Kyzylkum, Uzbekistan. based on surface sculpturing with small dots. 
Geology and age. ?Late Cretaceous (Nessov 
1997). 7. Amagimi Dam of Mifune, Kumamoto Prefec- 
Material. Fragment of costal of Shachemys sp. ^ ture, Kyushu, Japan. 
indet. 1, see Systematics section. Geology and age. Mifune Group, Coniacian — 
Santonian (Hirayama 1998; pers. comm. to IGD 


6. Alymtau, Circum-Tashkent Chul, Kazakhstan. 


Geology and age. Syuksyuk Formation, Santo- 2007). . 
nian (Nessov 1997). Material and references. 38 shell fragments 


Material and references. One undetermined Of Adocus sp. (Hirayama 1998, p. 86, pl. 1, figs a-e, 


shell fragment of Shachemys sp. (Fig. 3B; as Adocidae h-m); one shell fragment of Shachemys sp. (Hirayama 
indet.; Nessov 1997, p. 107). 1998, p. 87, pl. 1, figs f, g). 
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8. Amtgai (=Amtgai Khuduk), Dornogov Aimag 
(Eastern Gobi), Mongolia. 

Geology and age. Bainshire Formation, Ceno- 
manian — Santonian (Jerzykiewicz and Russell 1991; 
Suzuki and Narmandakh 2004). 

Material and references. A partial shell, includ- 
ing plastron with incomplete carapace, and an almost 
complete skeleton of Adocus amtgai (Narmandakh 
1985, p. 86, fig. 1; as Adocoides amtgai; Sukhanov 
2000, p. 335, fig. 17.20; Syromyatnikova et al. 2009, 
p. 77); shell fragments of Adocus sp. (Shuvalov and 
Chkhikvadze 1979, p. 67); one shell fragment of Ado- 
cidae indet. (Suzuki and Narmandakh 2004, p. 8). 

Remarks. We retain Adocoides amtgai within the 
genus Adocus until further study (Syromyatnikova 
and Danilov 2009, p. 92). Adocus amtgai was men- 
tioned from the upper part of the Bainshire Forma- 
tion, whereas Adocus sp., from the lower part of the 
same formation. Some authors do not distinguish 
parts of the Bainshire Formation in this locality, the 
approach we follow herein (see also Danilov and Sy- 
romyatnikova 2008, p. 6). 


9. Aravan II, Osh Province, south-western Fer- 
gana, Kyrgyzstan. 

Geology and age. Yalovach Formation, early 
Santonian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp. (Fig. 3C; Nessov 1997, p. 119). 


10. Ayazkala, southern Ayazkala Hill, Uzbekistan. 

Geology and age. Upper part of the Khodzhakul 
Formation, early Cenomanian (Nessov 1997). 

Material and references. Shell fragments of Fer- 
ganemys sp.* (Nessov 1997, p. 140; Syromyatnikova 
2011, p. 40). 


11. Baga Tarjach, Dornogov Aimag (Eastern 
Gobi), Mongolia. 

Geology and age. Djadokhta Formation, Campa- 
nian (Jerzykiewicz and Russell 1991). 

Material and references. Shell fragments of Ado- 
cus sp.* (Shuvalov and Trusova 1979, p. 85). 


12. Bain Shire (=Bayn Shire), Dornogov Aimag 
(Eastern Gobi), Mongolia. 

Geology and age. Bainshire Formation, Ceno- 
manian — Santonian (Jerzykiewicz and Russell 1991; 
Suzuki and Narmandakh 2004). 

Material and references. Five shell fragments of 
Adocidae indet. (Suzuki and Narmandakh 2004, p. 8). 
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13. Ban Lam Thoy, Tang Vay area, south of Mu- 
ong Phalan, Savannakhet Province, Laos. 

Geology and age. Gres superieurs Formation, 
Aptian — Albian (Lapparrent de Broin 2004). 

Material and references. “A part of a large dorsal 
shell” and a partial small shell of Shachemys laosiana 
on one slab of matrix (as aff. Xinjiangchelys sp.; Lap- 
parrent de Broin 2004, p. 389; pers. observations of 
IGD and EVS); several partial shells, skulls, posterior 
cervical vertebrae, remains of the girdles, anterior 
and posterior limbs of Shachemys laosiana (Lappar- 
rent de Broin 2004, p. 394, figs B—R). 


14. Ban Saphan Hin, Nakhon Ratchasima Prov- 
ince, north-eastern Thailand. 

Geology and age. Khok Kruat Formation, Ap- 
tian — Albian (Tong et al. 2005, 2006b, 2009). 

Material and references. A fragment of carapace 
and right hypoplastron of Shachemys sp. (Tong et al. 
2005, p. 613, fig. 3; 2006b, p. 188, fig. 5; 2009, p. 146, 
fig. 4). 


15. Baybishe (=Baybishe I), north-eastern Aral 
Sea area, Kazakhstan. 

Geology and age. Bostobe Formation, Santo- 
nian — early Campanian (Nessov 1997). 

Material and references. 14 isolated shell frag- 
ments of Adocus bostobensis (for review see Syro- 
myatnikova and Danilov 2009, p. 90, fig. 8A, B, G, 
K, N); partial carapace and fragments of plastron of 
Shachemys baibolatica (Kuznetsov and Shilin 1983, 
p. 41, figs a, b; Danilov et al. 2007, pl. III, figs 1, 2). 


16. Baykhozha, north-eastern Aral Sea area, Ka- 
zakhstan. 

Geology and age. ?Bostobe Formation, Santo- 
nian — early Campanian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (as Dermatemydidae; Rozhdestvensky 
and Khozatsky 1967; as Adocidae indet.; Nessov 
1997, p. 110). 


17. Bayshin Tsav, Dornogov Aimag (Eastern 
Gobi), Mongolia. 

Geology and age. Upper part of the Bainshire 
Formation, late Turonian — Santonian (Shuvalov and 
Chkhikvadze 1975; Suzuki and Narmandakh 2004). 

Material and references. Shell fragments of 
Adocus sp.* (Tsybin and Kurzanov 1979, p. 112); one 
shell fragment of Adocidae indet. (Suzuki and Nar- 
mandakh 2004, p. 8). 
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Fig. 3. Adocidae, shell fragments: A — ZIN PH 6/96, Shachemys baibolatica, fragment of left costal 5 in dorsal view, Akkurgan, north- 
eastern Aral Sea area, Kazakhstan; Bostobe Formation, Santonian — early Campanian; B — ZIN PH 1/113, Shachemys sp., undetermined 
shell fragment in external view, Alymtau, Circum-Tashkent Chul, Kazakhstan; Syuksyuk Formation, Santonian; C — ZIN PH 1/142, 
Shachemys sp., undetermined shell fragment in external view, Aravan II, Osh Province, south-western Fergana, Kyrgyzstan; Yalovach 
Formation, early Santonian; D, E — ZIN PH 11/95, Shachemys baibolatica, fragment of left costal 1, Buroynak, north-eastern Aral Sea 
area, Kazakhstan; Bostobe Formation, Santonian — early Campanian: D — dorsal view; E — ventral view; F — ZIN PH 1/116, Shachemys 
sp., fragment of left hypoplastron in ventral view, Daugyztau I, Central Kyzylkum, Uzbekistan; late Turonian — oniacian; G - CCMGE 
4/12088, “Adocus” sp. indet., undetermined shell fragment in external view, Dzhylga, Chimkent Province, Circum-Tashkent Chul, Ka- 
zakhstan; Late Paleocene; H—J — Adocidae, shell fragments, Karamurun II, Central Kyzylkum, Uzbekistan; ?early Turonian: H — ZIN PH 
1/105, Adocidae indet., fragment of nuchal in dorsal view; I - ZIN PH 2/105, Adocidae indet., fragment of bridge peripheral in dorsal view; 
J - ZIN PH 3/105, Shachemys sp., fragment of left xiphiplastron in ventral view; K — ZIN PH 1/106, Adocidae indet., fragment of neural 
6 or 7 in dorsal view, Kulkuduk II, Central Kyzylkum, Uzbekistan; ?Turonian. Photographs. Abbreviations: abf — axillary buttress fossa; 
c — costal; ce — cervical; egu — extragular; gu — gular; ia — ilial attachment; ibf — ingunal buttress fossa; im — inframarginal; pe — pectoral; 
ra — ribhead attachment; fr — free rib. Arabic numerals designate element numbers. Tentative sutures and sulci are shown with dashed lines. 


18. Baytuma, Tastau Mountains, Dzhungar 
Alatau Ridge, Kazakhstan. 

Geology and age. Sasykol Formation, Late Cre- 
taceous (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus sp.* (Nessov 1997, p. 115). 


19. Burkhant, Dornogov Aimag (Eastern Gobi), 
Mongolia. 

Geology and age. Bainshire Formation, Cenoma- 
nian — Santonian (Suzuki and Narmandakh 2004). 


Material and references. Two shell fragments 
“including an anterior half of plastron" of Adocus sp. 
(as Adocidae indet.; Suzuki and Narmandakh 2004, 
p. 8, pl. 1, fig. 4). 

Remarks. The attribution of the anterior half of 
the plastron to Adocus sp. is based on proportions of 
epiplastra and entoplastron as well as sculpturing of 
the shell with small pits. 


20. Buroynak (=Buroynak I & II), north-eastern 
Aral Sea area, Kazakhstan. 
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Geology and age. Bostobe Formation, Santo- 
nian — early Campanian (Nessov 1997). 

Material and references. Nine isolated shell frag- 
ments of Adocus bostobensis (for review see Syromy- 
atnikova and Danilov 2009, p. 90, fig. 8C, F); three 
shell fragments of Shachemys baibolatica (Fig. 3D, E; 
as Shachemys sp.; Nessov 1997, p. 111). 

Remarks. We assign Shachemys material from 
Buroynak to Sh. baibolatica, because this is species 
is known from other localities of the Bostobe Forma- 
tion (Danilov et al. 2007). 


21. Changet IV, north-eastern Fergana, Kyrgyzstan. 

Geology and age. Yalovach Formation, Santo- 
nian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 119). 


22. Chelpyk (=Tcelpyk), Sultanuvais Range, Uz- 
bekistan. 

Geology and age. Khodzhakul Formation, early 
Cenomanian (Averianov and Archibald 2005). 

Material and references. A neural of “Ferganemys” 
itemirensis (as Adocidae indet.; Nessov 1997, p. 140, pl. 
33, fig. 6); numerous isolated shell fragments of *F." 
itemirensis (Nessov and Krasovskaya 1984, p. 16; as F. 
verzilini; Nessov 1997, p. 140; as “F” itemirensis, Syro- 
myatnikova 201 1, p. 42, figs 2B, 3A, C- T, 4A-G, 5). 

Remarks. The attribution of the neural men- 
tioned as Adocidae indet. to “F” itemirensis is based 
on that the plate is relatively narrow posteriorly and 
rather thick, morphology known only for this species 
in the assemblage of the Khodzhakul Formation. 
Ferganemys verzilini is known from the Albian of Kyr- 
gyzstan only (see Kylodzhun I) and mentioned from 
Chelpyk by mistake (see also Syromyatnikova 2011). 


23. Daugyztau I, Central Kyzylkum, Uzbekistan. 

Age. Late Turonian — oniacian (Nessov 1997). 

Material and references. Two shell fragments of 
Shachemys sp. (Fig. 3F; Nessov 1997, p. 152). 


24. Dersnii Khuduk, Dornogov Aimag (Eastern 
Gobi), Mongolia. 

Geology and age. Lower part of the Bainshire 
Formation, Cenomanian — early Turonian (Shuvalov 
and Chkhikvadze 1975; Jerzykiewicz and Russell 
1991). 

Material and references. Shell fragments of 
?Adocus sp.* (Shuvalov and Chkhikvadze 1975, pp. 
216, 217, 225). 
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Remarks. Besides mentioning shell fragments 
of ?Adocus sp., Shuvalov and Chkhikvadze (1975, 
p. 225, pl. I, fig. 2) described and figured a posterior 
peripheral plate of ?Adocidae gen. et sp. indet. from 
this locality. Later, Shuvalov and Chkhikvadze (1979, 
p. 74) supposed that this specimen may belong to 
Anosteira shuwalovi Chkhikvadze in Shuvalov et 
Chkhikvadze, 1979, a poorly known carettochelyid 
from the Bainshire Formation. 


25. Dzharakuduk I (=Dzhirakuduk I), Central 
Kyzylkum, Uzbekistan. 

Age. Lower part of the early Turonian (Nessov 
1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 143). 


26. Dzharakuduk II (=Dzhirakuduk II), Central 
Kyzylkum, Uzbekistan. 

Geology and age. Bissekty Formation, late 
Turonian (Nessov 1997). 

Material and references. About 200 isolated shell 
fragments of Adocus aksary (for review see Syromyat- 
nikova and Danilov 2009, p. 77, figs 3-6); about 700 
isolated shell fragments of Shachemys ancestralis (for 
review see Danilov et al. 2007, p. 67, pls VI- VIII). 


27. Dzhurtas (=Dzhurtan; =Dzhurmas), Dzhun- 
gar Alatau Ridge, south-eastern Kazakhstan. 

Age. Santonian — early Campanian (Nessov 
1995a, 1997). 

Material and references. Four isolated shell 
fragments of Adocus dzhurtasensis (as Shachemys sp.; 
Nessov 1997, p. 113; as A. dzhurtasensis; for review 
see Syromyatnikova and Danilov 2009, p. 89, fig. 
70-Q). 

Remarks. Nessov (1997) reported Shachemys sp. 
from Dzhurtas without any arguments. Our exami- 
nation of all turtle specimens from Dzhurtas studied 
by Nessov (collection ZIN PH 92) showed that all of 
them belong to Adocus dzhurtasensis. 


28. Dzhylga, Chimkent Province, Circum-Tash- 
kent Chul, Kazakhstan. 

Age. Late Paleocene (Chkhikvadze 1990; Averi- 
anov 1997). 

Material and references. One undetermined shell 
fragment of “Adocus” sp. indet. (Fig. 3G; as Adocidae; 
Nessov and Chkhikvadze 1987, p. 177; Chkhikvadze 
1990, p. 8). 
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29. Dzun Shakhai, Dornogov Aimag (Eastern 
Gobi), Mongolia. 

Age. Early Cretaceous (Suzuki and Narmandakh 
2004). 

Material and references. One shell fragment of 
Adocidae indet.* (Suzuki and Narmandakh 2004, p. 8). 


30. Ergil Obo (-Ardyn Obo; -Ergelyeen 
Dzo; =Ergiliin Dzo; -Khoer Dzan), Dornogov Aimag 
(Eastern Gobi), Mongolia. 

Geology and age. Ergiliin Dzo (=Ardyn Obo) 
Formation, Late Eocene (Meng and McKenna 1998). 

Material and references. Shell fragments of 
* Adocus" orientalis (Sukhanov 2000, p. 333), see Sys- 
tematics section. 

Remarks. Primarily, this record was mentioned 
as ?Adocus orientalis from the Khoer Dzan locality, 
Ergiliin Dzo Formation (Narmandakh 1991). Later, 
Sukhanov (2000) wrote that it was coming from the 
Ergil Obo. 


31. Gaofengshan (=Kao-feng-shan), Dazu (=Tat- 
su, =Longang) County, Chongqing Province, China. 

Geology and age. Probably, Shaximiao Forma- 
tion, Late Jurassic (Danilov and Parham 2006). 

Material and references. An incomplete shell 
with partially exposed girdles, hindlimbs and tail of 
Yehguia tatsuensis (for review see Danilov and Par- 
ham 2006, p. 578, figs 2, 3). 

Remarks. Recent phylogenetic studies (Danilov 
and Syromyatnikova 2009a, p. 72; 2009b, p. 45) place 
Yehguia tatsuensis as the most basal member of the 
Adocidae. 


32. Itemir, Bukhara Province, Central Kyzylkum, 
Uzbekistan. 

Geology and age. Orazalin, Kulbecke, Itemir, 
Bortesken and Dzharakuduk members, Cenomanian 
(Nessov 1997). 

Material and references. Two peripherals 2 of 
Adocus sp. indet. (Syromyatnikova and Danilov 
2009, p. 92, fig. 8O- P); several isolated shell frag- 
ments of “Ferganemys itemirensis" (Nessov 1981, p. 
70, pl. III, figs 6, 7; Nessov and Krasovskaya 1984, p. 
23, pl. 3, fig. 28, pl. 4, fig. 14; Nessov 1997, pp. 136, 
137, pl. 34, figs 5, 18, pl. 35, figs 1, 2; as “F.” itemiren- 
sis; Syromyatnikova 2011, p. 42, figs 2B, 3B, 4H-]); 
shell fragments and imprints of shell fragments of 
Adocidae indet. (as cf. Ferganemys or cf. Adocus; 
Nessov 1997, p. 136; as Adocidae indet; Nessov 
1997, p. 137, pl. 35, fig. 6). 
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Remarks. Shell fragments of Adocidae indet. have 
been reported from each member of Itemir (Nessov 
1997, pp. 136, 137), but in most cases specimen- 
member correspondence is unclear. Nessov (1997, pl. 
35, figs 5, 6) assigned two imprints of shell fragments 
from Itemir to Adocidae indet., but only one of them 
belongs to Adocidae based on adocid sculpturing 
(Nessov 1997, pl. 35, fig. 6), whereas another one 
should be tentatively referred to Testudines indet. 


33. Kan, southern Fergana, Kyrgyzstan. 

Geology and age. Sharikhan Formation, Ceno- 
manian (Nessov 1997). 

Material and references. Shell fragments of 
“Adocus sp. or large-sized Ferganemys sp."* (Nessov 
1997, p. 118). 


34. Kansai, Fergana Depression, Tajikistan. 

Geology and age. Yalovach Formation, early 
Santonian (Nessov 1997). 

Material and references. Thirteen isolated shell 
fragments of Adocus foveatus (for review see Syromy- 
atnikova and Danilov 2009, p. 85, fig. 7A—E); about 
500 isolated shell fragments of Shachemys baibolatica 
(for review see Danilov et al. 2007, pl. IV, figs 1, 2, 
4-9, 11-14, 16, pl. V). 


35. Karachadalysay, Sultanuvais Range, Uzbeki- 
stan. 

Geology and age. ? Upper part of the Khodzhakul 
Formation, early Cenomanian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (as Dermatemydidae; Shul'ts 1972, fig. 
31; as Adocidae; Nessov 1997, p. 141). 


36. Karakul, Sultanuvais Range, Uzbekistan. 

Geology and age. Sultanbobo Formation, late 
Aptian (Nessov 1997). 

Material and references. Shell fragments of cf. 
Adocus sp.* (Nessov 1997, p. 133; Syromyatnikova 
and Danilov 2009, p. 93). 


37. Karamurun II, Central Kyzylkum, Uzbekistan. 

Age. ?Early Turonian (Nessov 1997). 

Material and references. Fragments of the nu- 
chal and bridge peripheral of Adocidae indet. (Fig. 
3H, I; as Shachemys sp.; Nessov 1997, p. 142); frag- 
ment of the xiphiplastron of Shachemys sp. (Fig. 3J; 
Nessov 1997, p. 142). 

Remarks. The above mentioned fragments of the 
nuchal and bridge peripheral does not allow determi- 
nation more precise than Adocidae indet. 
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38. Karatepa, Sultanuvais Range, Uzbekistan. 

Geology and age. Upper part of the Khodzhakul 
Formation, early Cenomanian (Nessov 1997). 

Material and references. Shell fragments of cf. 
Ferganemys sp.* (Nessov 1997, p. 141; Syromyat- 
nikova 2011, p. 40). 


39. Katsuyama, Fukui Prefecture, Japan. 

Geology and age. Kitadani Formation, Barre- 
mian or Aptian (Hirayama 2002). 

Material and references. About 70 isolated shell 
fragments of Adocus sp. (Hirayama 2002, p. 30, figs 
1-3, 4A-B). 


40. Kazgurt (=Fogelevka; =Fogelevo), Circum- 
Tashkent Chul, Kazakhstan. 

Geology and age. Syuksyuk Formation, Santo- 
nian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 108). 


41. Khara Khutul (=Khara Khutul Ula; =Khar 
Hótól Uul), Dornogov Aimag (Eastern Gobi), Mon- 
golia. 

Geology and age. Lower part of the Bainshire 
Formation, Cenomanian — early Turonian (Shuvalov 
and Chkhikvadze 1975). 

Material. Isolated shell fragments of Adocus sp. 
indet. 1, see Systematics section. 


42. Khodzhakul I, Sultanuvais Range, Uzbekistan. 

Geology and age. Lower part of the Khodzhakul 
Formation, early Cenomanian (Averianov and Ar- 
chibald 2005). 

Material and references. Six isolated shell frag- 
ments of Adocus kizylkumensis (for review see Syro- 
myatnikova and Danilov 2009, p. 87, fig. 7F—J); shell 
fragments of Adocidae indet. (as Ferganemys (?) sp.; 
Nessov 1997, p. 135). 

Remarks. The shell fragments previously re- 
ported as Ferganemys (?) sp. does not allow deter- 
mination more precise than Adocidae indet. (see also 
Syromyatnikova 2011, p. 39). 


43. Khodzhakul II, Sultanuvais Range, Uzbekistan. 

Age. Late Paleocene (see Remarks). 

Material and references. Shell fragments of Ado- 
cidae indet.* and Ferganemys sp. cf. F. itemirensis* 
(Nessov 1997, p. 155; Syromyatnikova 2011, p. 40). 

Remarks. According to Nessov (1997, p. 155), 
this material, probably, was redeposited from the 
Cenomanian. 
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44. Khodzhakul III, Sultanuvais Range, Uzbeki- 
stan. 

Geology and age. Lower part of the Khodzhakul 
Formation, early Cenomanian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (Nessov 1997, p. 134). 


45. Khodzhakulsay, Sultanuvais Range, Uzbeki- 
stan. 

Geology and age. Upper part of the Khodzhakul 
Formation, early Cenomanian (Averianov and Ar- 
chibald 2005). 

Material and references. Isolated shell fragments 
of Adocus kizylkumensis (for review see Syromyatniko- 
va and Danilov 2009, p. 87); isolated shell fragments 
of “Ferganemys itemirensis” (Nessov 1981, p. 70; 1997, 
p. 139, pl. 34, figs 6-10, 13, 14; as Ferganemys; Nessov 
1981, p. 71, pl. III, figs 8-10; as Ferganemys sp.; Nessov 
1997, pl. 34, figs 7-9; as “E” itemirensis; Syromyat- 
nikova 2011, p. 42, figs 2B, 3A, C- T, 4A-G, 5). 


46. Khongil, Dornogov Aimag (Eastern Gobi), 
Mongolia. 

Geology and age. Bainshire Formation, Cenoma- 
nian — Santonian (Khosatzky 1999) 

Material. One undetermined shell fragment of 
Adocus sp. indet. 2, see Systematics section. 


47. Kokcha I (=Jaman Kokcha I; “Yaman Kok- 
cha), Kyzylkum, Uzbekistan. 

Geology and age. Beshtyube Formation(?), 
early(?) Turonian (Nessov 1984, 1997). 

Material. Shell fragments of Adocidae indet., see 
Systematics section. 


48. Koskuduk, Central Kyzylkum, Uzbekistan. 

Age. Early Turonian — Coniacian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 153). 


49. Kuji City, Iwate Prefecture, northeastern 
Japan. 

Geology and age. Kuji Group, upper part of the 
Tamagawa Formation, Santonian (Hirayama et al. 
2010). 

Material and references. A nearly complete shell 
of Adocus sp. (Hirayama et al. 2010, p. 78, figs 4-7). 


50. Kulkala, Sultanuvais Range, Uzbekistan. 
Age. Cenomanian — early Turonian (Nessov 1997). 


Material and references. Shell fragments of Ado- 
cidae indet.* (Nessov 1997, p. 142). 
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51. Kulkuduk II, Central Kyzylkum, Uzbekistan. 

Age. ?Turonian, probably, early Turonian (Nessov 
1997). 

Material and references. Fragment of neural 6 or 
7 of Adocidae indet. (Fig. 3K; Nessov 1997, p. 144). 


52. Kylodzhun I (-Klaudzin), south-eastern Fer- 
gana, Kyrgyzstan. 

Geology and age. Upper part of the Alamyshyk 
Formation, late Albian (Nessov and Khosatzky 1977; 
Nessov 1984). 

Material and references. About 3000 shell frag- 
ments and several skull fragments of Ferganemys 
verzilini (Nessov and Khosatzky 1977, p. 249, figs 
1-3, pl.: figs 1-24; Nessov 1977, p. 78, figs 1, 2, XII, 
XIII (figs 1, 2); 1986, fig. 7; 1987, fig. 5, pl. I: fig. 15 
pl. II: fig. 7; 1997, p. 117, pl. 35: figs 8, 9, pls 36-38; 
Syromyatnikova 2011, p. 40, fig. 2A). 


53. Kyrkkuduk I, Circum-Tashkent Chul, Ka- 
zakhstan. 

Geology and age. Syuksyuk Formation, Santo- 
nian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp. (Fig. 4A—H; as Dermatemydidae? gen. 
et sp. indet.; Riabinin 1938; as Shachemys baibolatica; 
Nessov 1997, p. 107). 

Remarks. This material does not allow determi- 
nation more precise than Shachemys sp. In addition, 
Nessov (1997, p. 108) mentioned records of Shache- 
mys sp.* in 1 km East from the Kyrkkuduk well 
(Syuksyuk Formation?, Santonian?). 


54. Kyzylpilyal’ I (=Isfara II), right-bank of Isfara 
River, south-western Fergana, Tajikistan. 

Geology and age. Yalovach Formation, early 
Santonian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus sp. cf. Adocus foveatus* (Nessov 1997, p. 131); a 
fragment of the left epiplastron of Shachemys baibo- 
latica (Nessov 1997, p. 131, pl. 39, fig. 5). 

Remarks. The collection ZIN PH 83 includes 
some materials of Sh. baibolatica from Isfara River 
area without exact locality data. Part of this material, 
probably, comes from Kyzylpilyal’ I. 


55. Kyzylpilyal’ II, right-bank of Isfara River, 
south-western Fergana, Tajikistan. 

Geology and age. Lower part of the Palvantash 
Formation, late Santonian — ?early Campanian 
(Nessov 1997). 


I.G. Danilov et al. 


Material and references. Shell fragments of Ado- 
cus foveatus* and Shachemys baibolatica* (Nessov 
1997, p. 132). 


56. Lyagan, southern Fergana, Uzbekistan. 

Geology and age. Middle part of the Sharikhan 
Formation, Cenomanian (Verzilin 1976), and middle 
part of the Yalovach Formation, Santonian (Nessov 
1997). 

Material and references. Shell fragments of 
Adocidae indet. from the Sharikhan Formation (Fig. 
41, J); Shachemys sp.* from the Yalovach Formation 
(Nessov 1997, p. 155). 

Remarks. The shell fragments of Adocidae indet. 
were collected in Lyagan by N.N. Verzilin in 1971. 


57. North Mesa, Chimney Butte Quarry, Shara 
Murun region, Inner Mongolia, China. 

Geology and age. Ulan Shireh Formation, Late 
Eocene (Gilmore 1931). 

Material and references. Fragments of plastron 
of cf. “Adocus” orientalis, see Systematics section. 


58. Ongon Ulan Ula, Gov—Altai Aimag (Transal- 
tai Gobi), Mongolia. 

Geology and age. Upper part of the Bainshire 
Formation, late Turonian — Santonian (Shuvalov and 
Ckhikvadze 1986). 

Material and references. An epiplastron and 
fragments of costals of Shachemydinae indet. (as 
Mlynarskiella mariani, Shuvalov and Ckhikvadze 
1986, p. 433, fig. 1; Chkhikvadze and Shuvalov 1988, 
p. 510, pl. XIX). 

Remarks. Miynarskiella mariani was established 
based on the single epiplastron and costal frag- 
ments (Shuvalov and Chkikvadze 1986). General 
proportions of the epiplastron, position of sulci and, 
probably, also sculpturing are similar to those of 
Shachemydinae, especially Ferganemys spp. Fusion 
of gulars, suggested as a diagnostic character of this 
taxon by Shuvalov and Chkhikvadze (1986, 1988), 
can not be established for sure, because midline sul- 
cus in adocids could be asymmetric. For this reason, 
this material is determined as Shachemydinae indet, 
and Mlynarskiella mariani is considered to be a no- 
men dubium. 


59. Phu Kum Khao, Kalasin Province, Thailand. 

Geology and age. Sao Khua Formation, Early 
Cretaceous, ante-Aptian (Tong et al. 2006a, 2006b, 
2009). 
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Fig. 4. Adocidae, shell fragments: A-H — Shachemys sp., shell fragments, Kyrkkuduk I, Circum-Tashkent Chul, Kazakhstan, Syuksyuk 
Formation, Santonian: A-D - CCMGE 434/1341, left peripheral 2: A — cross section at anterior border; B — dorsal view; C — cross section 
at posterior border; D — ventral view; E-H — CCMGE 423/1341, right peripheral 8: E — cross section at posterior border; F — dorsal 
view; G — cross section at anterior border; H — ventral view; I, J — ZIN PH 1, 2/141, Adocidae indet., undetermined shell fragments in 
external view, Lyagan, southern Fergana, Uzbekistan; middle part of Sharikhan Formation, Cenomanian: I — ZIN PH 1/141, J — ZIN PH 
2/141; K — ZIN PH 1/98, Shachemys sp., undetermined shell fragment in external view, Syuk-Syuk, Circum-Tashkent Chul, Kazakhstan; 
Syuksyuk Formation, Santonian; L-O — ZIN PH 1/115, Shachemys sp., fragment of left peripheral 8, Tamdy-Truba, Central Kyzylkum, 
Uzbekistan; Aitym Formation, Santonian: L — dorsal view; M — cross section at posterior border; N — ventral view; O — cross section 
at anterior border; P-R — ZIN PH 2/75, “Adocus” kazachstanica (?), fragment of right peripheral 3, Kalmakpai, Zaisan Basin, eastern 
Kazakhstan; Nothernzaisan Group the Paleocene: P — cross section at posterior border; Q — dorsal view; R — cross section at anterior 
border; S, T — Shachemys baibolatica, shell fragments, Zumuratsho, left-bank of Isfara River, south-eastern Fergana, Tajikistan, Yalovach 
Formation, early Santonian: S — ZIN PH 1/83, fragment of nuchal in dorsal view; T - ZIN PH 4/83, fragment of left epiplastron in ventral 
view. B, D, E H-L, N, Q, S, T - photograps; A, C, E, G, M, O, P, R - drawings. See Figure 3 for abbreviations and designations. 
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Material and references. Several partial shells of 
Isanemys srisuki (Tong et al. 2006a, p. 129, figs 2, 5; 
2009 p. 143, fig. 1). 


60. Phu Wat, Khon Kaen Province, Thailand. 

Geology and age. Sao Khua Formation, Early 
Cretaceous, ante-Aptian (Tong et al. 2006a, 2006b, 
2009). 

Material and references. Several partial shells of 
Isanemys srisuki (Tong et al. 2006a, p. 129; 2006b, p. 
186; 2009, p. 143). 


61. Pitnyak, Dasoguz Province, Turkmenistan. 

Age. ?Coniacian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (Nessov 1997, p. 133). 


62. Shakh-Shakh, north-eastern Aral Sea area, 
Kazakhstan. 

Geology and age. Bostobe Formation, Santo- 
nian — early Campanian (Nessov 1997). 

Material and references. Six isolated shell frag- 
ments of Adocus bostobensis (for review see Syro- 
myatnikova and Danilov 2009, p. 90, fig. 8D, E, J); 
about hundred isolated shell fragments of Shachemys 
baibolatica (for review see Danilov et al. 2007, p. 62, 
pl. IV, figs 3, 10, 15). 


63. Shatyrtyube I, Central Kyzylkum, Uzbekistan. 

Age. Santonian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus sp.* and Shachemys sp.* (Nessov 1997, p. 154). 


64. Shatyrtyube II, Central Kyzylkum, Uzbekistan. 

Age. Santonian (Nessov 1997). 

Material. Isolated shell fragments of Shachemys 
sp. indet. 2, see Systematics section. 


65. Sheikhdzheili II, Sultanuvais Range, Uzbeki- 
stan. 

Geology and age. Upper part of the Khodzhakul 
Formation, early Cenomanian (Averianov and Ar- 
chibald 2005). 

Material and references. Fifteen isolated shell 
fragments of Adocus kizylkumensis (for review see 
Syromyatnikova and Danilov 2009, p. 87); numerous 
isolated shell fragments of “Ferganemys itemirensis” 
(Nessov and Krasovskaya 1984, pl. 3, figs 21-27; 
Nessov 1986, fig. 8; 1997, p. 138, pl. 34, figs 11, 12, 15; 
as ^F." itemirensis; Syromyatnikova 2011, p. 42, figs 
2B, 3A, C-T, 4A-G, 5). 
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66. Sheikhdzheili III, Sultanuvais Range, Uzbeki- 
stan. 

Geology and age. Lower or middle part of the 
Khodzhakul Formation, early Cenomanian (Nessov 
1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (Nessov 1997, p. 134). 


67. Sheykh-Aryk, Dasoguz Province, Turkmeni- 
stan. 

Age. ?Early Santonian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cidae indet.* (Nessov 1997, p. 133). 


68. Shine Us Khuduk (=Shine Us Khudag), Dor- 
nogov Aimag (Eastern Gobi), Mongolia. 

Geology and age. Lower part of the Bainshire 
Formation, Cenomanian — early Turonian (Sukha- 
nov 2000; Sukhanov and Narmandakh 2006). 

Material and references. Plastron and “numer- 
ous isolated plates” of Adocus planus (as Shineusemys 
plana; Sukhanov 2000, p. 336, fig. 17.21; Sukhanov 
and Narmandakh 2006, p. 124). 

Remarks. Shineusemys plana was diagnosed by 
relatively short bridges and by abdominals shorter 
than femorals (Sukhanov 2000; Sukhanov and Nar- 
mandakh 2006). However, variation of these char- 
acters is poorly studied in adocids, and, in any case, 
they alone are not enough to diagnose the genus in 
this group. In all other characters this taxon well cor- 
responds to Adocus sensu lato and here considered to 
be a species of this genus. 


69. Shine Usny Tolgod, Dornogov Aimag (East- 
ern Gobi), Mongolia. 

Age. Early Cretaceous (Suzuki and Narmandakh 
2004). 

Material and references. Two shell fragments of 
Adocidae indet.* (Suzuki and Narmandakh 2004, p. 8). 


70. Shiramine-mura, Ishikawa Prefecture, Cen- 
tral Japan. 

Geology and age. Kuwajima Formation, Va- 
langinian — Hauterivian (Hirayama et al. 2000; So- 
noda and Hirayama 2009). 

Material and references. “Hundred specimens, 
including few articulated shells, skulls, lower jaws, 
cervicals and appendicular skeletons” of a new genus 
and species of Adocidae (as “a new genus and species 
of Trionychoidea”; Hirayama 2000, pls 28, 29 (figs 
1-5), 30-33; as Trionychoidea indet.; Hirayama et al. 


Adocid turtles in Asia 


2000, p. 186, figs 7, 9; as Trionychoidea type A; Sonoda 
and Hirayama 2009; as Gen. et sp. indet. A; Hirayama 
2010, p. 20, fig. 1; as trionychoids A and B; Hirayama 
2010, p. 21, fig. 2). 

Remarks. Hirayama et al. (2000) noted simi- 
larity of these materials with Adocidae and Nanh- 
siungchelyidae. Here this record is considered as 
Adocidae based on pygal longer than wide, adocid 
sculpturing and shallow and narrow shell scale sulci 
(see Danilov and Syromyatnikova 2009b for adocid 
synapomorphies). 


71. Shokawa, Gifu Prefecture, Central Japan. 

Geology and age. Okurodani Formation, Neoco- 
mian (Hirayama et al. 2000). 

Material and references. “Hundred specimens, 
including few articulated shells, skulls, lower jaws, 
cervicals and appendicular skeletons" of a new genus 
and species of Adocidae (as Trionychoidae indet.; 
Hirayama et al. 2000, p. 186, fig. 8; as undescribed 
trionychoid; Hirayama 2010, p. 21, fig. 2). 

Remarks. See Remarks section under Shiramine- 
mura above. 


72. Shorsu, interfluves of Isfara and Shorsu Riv- 
ers, Tajikistan. 

Geology and age. Yalovach Formation, early 
Santonian (Nessov 1997). 

Material. Shell fragments of Shachemys sp. indet. 
3, see Systematics section. 


73. Shurab, southern Fergana, Tajikistan. 

Age. ?Late Turonian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 132). 


74. Suining, Sichuan Province, China. 

Age. Late Jurassic (see Remarks). 

Material and references. A nearly complete cara- 
pace of Yehguia tatsuensis in the collection of CNHM 
(as Sinaspideretes wimani Young et Chow, 1953; Hi- 
rayama 2001, fig. 35). 

Remarks. According to Hirayama (2001), this 
specimen comes from the Middle Jurassic of Jigong, 
Sichuan Province; Sinaspideretes wimani is consid- 
ered as a senior synonym of Plesiochelys tatsuensis. 
According to H. Tong (pers. comm. to IGD, 2010), 
this specimen is referable to Yehguia tatsuensis and 
comes from the Late Jurassic of Suining, Sichuan 
Province. 
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75. Syuk-Syuk (=Sek-Sek), Circum-Tashkent 
Chul, Kazakhstan. 

Geology and age. Syuksyuk Formation, Santo- 
nian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus? sp.* (Nessov 1997, p. 108); one undetermined 
shell fragment of Shachemys sp. (Fig. 4K; Nessov 
1997, p. 108). 


76. Tamdy-Truba, Central Kyzylkum, Uzbekistan. 

Geology and age. Aitym Formation, Santonian 
(Nessov 1997). 

Material and references. Three isolated shell 
fragments of Shachemys sp. (Fig. 4L—O; as Sh. baibo- 
latica; Nessov 1997, p. 153). 

Remarks. This material does not allow determi- 
nation more precise than Shachemys sp. 


77. Telegraph Line Camp, Irdin Manha, Inner 
Mongolia, China. 

Geology and age. Irdin Manha Formation, Late 
Eocene (Gilmore 1931). 

Material and references. An anterior half of the 
plastron of “Adocus” orientalis (as Adocus orientalis; 
Gilmore 1931, p. 220, fig. 2). 


78. Tsagan Teg, Dornogov Aimag (Eastern Gobi), 
Mongolia. 

Geology and age. Upper part of the Bainshire 
Formation, upper part of the grey section, late 
Turonian — early Santonian (Tumanova 1983). 

Material. Partial peripheral 2 of Adocus sp. indet. 
3, see Systematics section. 


79. Tyul’keli, north-eastern Aral Sea area, Ka- 
zakhstan. 

Geology and age. Middle part of the Zhirkindek 
Formation, late Turonian — Coniacian (Nessov 1997; 
Averianov 2007). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 106). 


80. Uchkuduk, Central Kyzylkum, Uzbekistan. 

Geology and age. Bissekty Formation, late 
Turonian (Nessov 1995b). 

Material. About 20 isolated shell fragments of 
Shachemys ancestralis, see Systematics section. 


81. Urtyn Obo, East Mesa, Shara Murun region, 
Inner Mongolia, China. 

Geology and age. Ulan Gochu Formation, Early 
Oligocene (Gilmore 1931). 
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Material. Two undetermined shell fragments of 
“Adocus” sp. indet. 2, see Systematics section. 


82. Ushyin Khuduk, Dornogov Aimag (Eastern 
Gobi), Mongolia. 

Geology and age. Upper part of the Bainshire 
Formation, late Turonian — Santonian (Shuvalov and 
Chkhikvadze 1979). 

Material and references. Several shell fragments 
of Adocus sp.* (Shuvalov and Chkhikvadze 1979, pp. 
70, 71). 


83. Zaisan Basin: Aksyir, Chaybulak, Kalmakpai, 
Obayla, Ul'ken-Ulasty localities, eastern Kazakhstan. 

Geology and age. Obayla Formation, Middle 
Eocene (Chkhikvadze 1973). 

Material and references. Isolated shell fragments 
of “Adocus” kazachstanica (Chkhikvadze 1973, p. 33, 
fig. 5, pl. 6, figs 1, 2, pl. 7, figs 1—3; as A. orientalis; 
Chkhikvadze 1976 and later publications). 

Remarks. “Adocus” kazachstanica has been de- 
scribed from the Obayla Formation, Middle Eocene 
(Chkhikvadze 1973). In ZIN PH collection, there 
is a fragment of peripheral 3, probably, belonging to 
* Adocus" kazachstanica (Fig. 4P—R) from the Noth- 
ernzaisan Group of Kalmakpai. Chkhikvadze (1990) 
noted Paleocene age for the Nothernzaisan Group, 
but later (Chkhikvadze 2008) considered the Obayla 
Formation to be equal with the Northernzaisan 
Group, Paleocene in age. 


84. Zenge Kurgan III, Khorezm Province, Uz- 
bekistan. 

Geology and age. ?Bissekty Formation, Turonian 
(Averianov 2007). 

Material. Seven isolated shell fragments of 
Shachemys sp. indet. 4, see Systematics section. 


85. Zhaldyrbas Takyr, Central Kyzylkum, Uz- 
bekistan. 

Geology and age. Upper part of the Kynyr For- 
mation, Coniacian — Santonian (Nessov 1997). 

Material and references. Shell fragments of 
Shachemys sp.* (Nessov 1997, p. 154). 


86. Zumuratsho (-Isfara I), left-bank of Isfara 
River, south-eastern Fergana, Tajikistan. 

Geology and age. Yalovach Formation, early 
Santonian (Nessov 1997). 

Material and references. Shell fragments of Ado- 
cus sp. cf. Adocus foveatus* and Shachemys baibo- 
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latica (Fig. 4S, T; as Shachemys sp. cf. Sh. baibolatica; 
Nessov 1997, p. 132). 

Remarks. Here we refer all specimens collected 
by N.N. Verzilin from the left bank of Isfara River 
(collection ZIN PH 83). The attribution of the shell 
fragments from Zumuratsho to Shachemys baibolatica 
is based on the diagnostic characters of this species: 
relatively narrow nuchal and long epiplastron (see 
Danilov et al. 2007). 


87. Unknown locality 1, probably, north-eastern 
regions of Mongolia. 

Age. ?Late Cretaceous (Danilov and Syromyatni- 
kova 2008, p. 10). 

Material. A fragment of the hypoplastron of Ado- 
cus sp. indet. 4, see Systematics section. 


88. Unknown locality 2 (AIG-1 local site), prob- 
ably, Central Kyzylkum, Uzbekistan. 

Material. A fragment of the right epiplastron of 
Shachemys sp. indet. 5, see Systematics section. 


SYSTEMATICS 


Family Adocidae Cope, 1870 
Genus Adocus Cope, 1868 


Adocus sp. indet. 1 
(Fig. 5A-F) 


Material. ZIN PH 3/80, peripheral 2; ZIN PH 
4/80, a fragment of the epiplastron; ZIN PH 5/80, a 
hyoplastron. The specimens were collected in Khara 
Khutul, Mongolia, by V.F. Shuvalov in 1967. 

Description. ZIN PH 3/80 (Fig. 5A-D), left 
peripheral 2, is from individual with an estimated 
shell length of about 60 cm. Its free edge is slightly 
upturned and angled in the cross-section. The plate 
is thickened along its posterior border, where inter- 
nally it forms a posteriorly directed bulge, which is 
occupied by part of the fossa for the axillary buttress. 
Marginals 2 and 3 are relatively low, occupying about 
half of the peripheral. 

ZIN PH 4/80 (Fig. 5E), an anterior part ofthe left 
epiplastron, is from individual with an estimated shell 
length of about 40 cm. Its anterior edge is rounded. 
The gular is relatively narrow (its anterior width is 
less than the length of the epiplastral symphysis). The 
extragular is with short medial borders that make up 
about 0.6 of the epiplastral symphysis length. 
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Fig. 5. Adocus, shell fragments: A-F — Adocus sp. indet. 1, shell fragments, Khara Khutul, Dornogov Aimag, Mongolia; lower part of the 
Bainshire Formation, Cenomanian — early Turonian: A-D — ZIN PH 3/80, left peripheral 2: A — cross section at anterior border; B — dorsal 
view; C — cross section at posterior border; D — ventral view; E — ZIN PH 4/80, fragment of left epiplastron in ventral view; F — ZIN PH 5/80, 
left hyoplastron in ventral view; G — ZIN PH 1/88, Adocus sp. indet. 2, undetermined shell fragment in external view, Khongil, Dornogov 
Aimag, Mongolia; Bainshire Formation, Cenomanian-Santonian; H, I — ZIN PH 1/91, Adocus sp. indet. 3, partial peripheral 2, Tsagan Teg, 
Dornogov Aimag, Mongolia; upper part of the Bainshire Formation, late Turonian — early Santonian: H — cross section at border; I — dorsal 
view; J — ZIN PH 1/97, Adocus sp. indet. 4, fragment of left hypoplastron in ventral view, unknown locality 1, probably, north-eastern regions 
of Mongolia; ?Late Cretaceous. B, D-G, I, J — photograps; A, C, H — drawings. See Figure 3 for abbreviations and designations. 
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ZIN PH 5/80 (Fig. 7F), an almost complete left 
hyoplastron, is from individual with an estimated 
shell length of about 40 cm. The humeral-pectoral 
sulcus intersects the entoplastron. The pectorals 
are slightly longer medially than laterally, without a 
waist at the lateral third as in some Adocus spp. The 
inframarginals are represented only by inframarginals 
1, 2 and part of 3. Inframarginal 1 and anterior part 
of inframarginal 2 are distant from the plastron-cara- 
pace suture, whereas posterior part of inframarginal 2 
and anterior part of inframarginal 3 are widened and 
extended on to peripherals. 

Remarks. Attribution of the described specimens 
to Adocus is based on a combination of such charac- 
ters as sculpturing of the shell surface with small pits, 
shape of the epiplastron and upturned free edge of 
peripheral 2. This material is most similar to Adocus 
amtgai from Amtgai locality of Mongolia in morphol- 
ogy of the epiplastron but differs from it by pectorals 
less shortened laterally. 


Adocus sp. indet. 2 
(Fig. 5G) 


Material. ZIN PH 1/88, one undetermined 
shell fragment collected in Khongil, Mongolia, by 
VE Shuvalov in 1971. 

Remarks. This fragment is assigned to the Adocus 
based on a sculpturing of the shell with small pits. 


Adocus sp. indet. 3 
(Fig. 5H, I) 


Material. ZIN PH 1/91, a partial peripheral 2, 
collected in Tsagan Teg, Mongolia, by N.N. Verzilin 
in 1978. 

Description and remarks. The partial peripheral 2 
is from an individual with an estimated shell length of 
about 70 cm. Its free edge is upturned with a rounded 
cross-section. Marginals 2 and 3 are relatively low, oc- 
cupying about half of the peripheral. The sculpturing 
ofthe plate is with small pits. Together these characters 
allow reliable attribution of this specimen to Adocus. 


Adocus sp. indet. 4 
(Fig. 5]) 


Material. ZIN PH 1/97 (field No. 210), a fragment 
ofthe left hypoplastron. The material was collected by 
VN. Chaykovskiy from unknown locality, probably, in 
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north-eastern regions of Mongolia, where he worked 
as a geologist, in 1936 (Khosatzky 1976). 

Description and remarks. The fragment of the 
left hypoplastron lacking bridge part is from an in- 
dividual with an estimated shell length of about 55 
cm. The abdominal-femoral sulcus is located in the 
middle part of the plate. This fragment is assigned 
to Adocus based on a sculpturing of its surface with 
small pits. 


Genus Shachemys Kuznetsov, 1976 


Shachemys ancestralis Nessov in Nessov 
et Krasovskaya, 1984 
(Fig. 6A, B) 


Material. ZIN PH 1/79, a carapace fragment, 
containing complete left and right costals 7+8; nu- 
merous undetermined shell fragments in the same 
collection (ZIN PH 79). These specimens were col- 
lected in Uchkuduk, Uzbekistan, by URBAC expedi- 
tion, in 2004. 

Description and remarks. The costals 7+8 com- 
pletely contact along the midline; the sculpturing 
of the shell surface is with small dots (characters 
of Shachemys). Attribution of this specimen to Sh. 
ancestralis is based on its occurrence in the same 
(Bissekty) formation. 


Shachemys sp. indet. 1 
(Fig. 6C) 


Material. ZIN PH 1/120, distal fragment of 
even costal, collected in Altyntau, Uzbekistan, by 
L.A. Nessov. 

Description and remarks. The fragment of the 
costal, probably, belongs to a juvenile individual. It 
has a weak rib thickening and a narrow and shallow 
sulcus (characters of adocids). The surface of the 
plate has a sculpturing with small dots, known in the 
Cretaceous only in Shachemys spp. 


Shachemys sp. indet. 2 
(Fig. 6D, E) 


Material. ZIN PH 1/110, a fragment of the left 
hypoplastron; ZIN PH 2/110, a fragment of the 
bridge peripheral; ZIN PH 3-8/110, undetermined 
shell fragments. All specimens were collected in 
Shatyrtyube II, Uzbekistan, by L.A. Nessov, in 1987. 
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Fig. 6. Shachemys, shell fragments: A, B — ZIN PH 1/79, Shachemys ancestralis, complete left and right costals 7+8, Uchkuduk, Central 
Kyzylkum, Uzbekistan; Bissekty Formation, late Turonian: A — dorsal view; B — ventral view; C — ZIN PH 1/120, Shachemys sp. indet. 1, 
distal fragment of even costal, Altyntau, southern Altyntau Range, Central Kyzylkum, Uzbekistan; ?Late Cretaceous; D, E — Shachemys 
sp. indet. 2, shell fragments, Shatyrtyube II, Central Kyzylkum, Uzbekistan; Santonian: D — ZIN PH 2/110, fragment of bridge peripheral 
in dorsal view; E — ZIN PH 1/110, fragment of left hypoplastron in ventral view; F, G — ZIN PH 1, 2/143, Shachemys sp. indet. 3, undeter- 
mined shell fragments in external view, Shorsu, interfluves of Isfara and Shorsu Rivers, Tajikistan; Yalovach Formation, early Santonian: 
F —- ZIN PH 1/143; G — ZIN PH 2/143; H-K - ZIN PH 1/109, Shachemys sp. indet. 4, fragment of left peripheral 8, Zenge Kurgan III, 
Khorezm Province, Uzbekistan; ?Bissekty Formation, Turonian: H — dorsal view; I — cross section at posterior border; J — ventral view; 
K — cross section at anterior border; L — ZIN PH 1/121, Shachemys sp. indet. 5, fragment of right epiplastron in ventral view, unknown 
locality 2 (AIG-1 local site), probably, Central Kyzylkum, Uzbekistan. A-H, J, L — photograps; I, K — drawings. See Figure 3 for abbrevia- 
tions and designations. 
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Remarks. These specimens are assigned to Shache- 
mys based on sculpturing of the shell with small dots. 


Shachemys sp. indet. 3 
(Fig. 6E, G) 


Material. ZIN PH 1/143 and 2/143, undeter- 
mined shell fragments from Shorsu, Tajikistan. 

Remarks. These specimens are assigned to Shache- 
mys based on a sculpturing of the shell with small dots. 


Shachemys sp. indet. 4 
(Fig. GH-K) 


Material. ZIN PH 1—7/109, seven isolated shell 
fragments from Zenge Kurgan III, Uzbekistan, col- 
lected by URBAC expedition in 2004. 

Remarks. These specimens are assigned to Sha- 
chemys based on a sculpturing of the shell with small 
dots. 


Shachemys sp. indet. 5 
(Fig. 6L) 


Material. ZIN PH 1/121, a posterior part of the 
right epiplastron from unknown locality (AIG-1 lo- 
cal site), probably, Central Kyzylkum, Uzbekistan. 

Description and remarks. The epiplastron has a 
straight posterior border with a hinged surface (in- 
dicating presence of the epi-hyoentoplastral hinge); 
the sculpturing of the plate surface is with small dots 
(characters of Shachemys). Absence of the anterior 
part of the epiplastron does not allow species deter- 
mination. 


Adocidae incertae sedis 


* Adocus" orientalis Gilmore, 1931 
(excl. “A”. kazachstanica Chkhikvadze, 1973) 


(Fig. 7) 


Adocus orientalis: Gilmore 1931, p. 220, fig. 2. 
?Adocus: Khosatzky and Nessov 1977, p. 118. 
" Adocus" orientalis: Sukhanov 2000, p. 333. 


Holotype. AMNH 6356, anterior half of the plas- 
tron; Telegraph Line Camp, Irdin Manha, Inner Mon- 
golia, China; Irdin Manha Formation, Late Eocene. 

Material. PIN 5421/1, anterior part of the plas- 
tron; PIN 5421/2, left epiplastron; PIN 5421/3, 
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partial left epiplastron of *Adocus" orientalis. The 
material was collected in Ergil Obo, Mongolia, by the 
Joint Soviet-Mongolian Paleontological Expedition 
in 1969-1973. 

Differential diagnosis. “Adocus” orientalis can 
be differentiated from Cretaceous species of Adocus 
by sculpturing of the shell surface with dots (see 
Introduction). It can be differentiated from “A”. ka- 
zachstanica by bigger size, epiplastra relatively longer 
and narrower anteriorly, gulars wider anteriorly than 
posteriorly, bigger extragulars with longer medial 
borders, narrower inframarginals, which are distant 
from plastron-carapace suture. It can be differenti- 
ated from Paleogene species of Adocus from North 
America: from A. annexus by narrower inframargin- 
als; from A. onerosus by relatively longer epiplastra 
and wider entoplastron; from A. substricta by bigger 
extragulars, pectorals overlapping on to entoplastron 
and narrower inframarginals. 

Description. PIN 5421/1 (Fig. 7A), the anterior 
part of the plastron with both epiplastra, almost com- 
plete entoplastron and partial hyoplastra is from an 
individual with an estimated shell length of about 55 
cm. The epiplastra are elongate, make up about half of 
the length of the anterior plastral lobe. The anterior 
borders of the epiplastra are relatively wide (slightly 
wider than the length of the epiplastral symphysis). 
The entoplastron is diamond-shaped, wider than 
long. The gulars are relatively wide (their anterior 
width is about equal to the length of the epiplastral 
symphysis), narrowed posteriorly and have a waist in 
the posterior thirds of their length (in the type speci- 
men of “A”. orientalis the gulars are more narrowed 
posteriorly without a waist and with almost straight 
gular-extragular sulci, Fig. 7F). The gulars overlap 
the entoplastron. The extragulars are relatively 
small, covering about 1/4 of the external surface of 
the epiplastra, with long medial borders (their medial 
length is about equal to the length of the epiplastral 
symphysis); lateral borders of the extragulars are 
strongly elongated and extracted posteriorly. The 
extragulars of the type specimen of “A”. orientalis are 
slightly shorter in the lateral borders (Fig. 7F). The 
humeral-pectoral sulcus intersects the entoplastron. 
As reconstructed, the pectorals are longer medially 
than laterally, forming a waist at the lateral third of 
their width. Inframarginals are represented by in- 
framarginals 1—3 on the left hyoplastron and parts 
of inframarginals 1 and 2 on the right hyoplastron. 
Inframarginals 1 and 2 are completely restricted to 
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Fig. 7. “Adocus” orientalis, shell fragments: A-E — fragments of plastron, Ergil Obo, Dornogov Aimag, Mongolia; Ergiliin Dzo Formation, 
Late Eocene: A — PIN 5421/1, anterior part of the plastron in ventral view; B, C — PIN 5421/2, left epiplastron: B — dorsal view; C — 
ventral view; D, E — PIN 5421/3, partial left epiplastron: D — dorsal view; E — ventral view; F - AMNH 6356, anterior half of plastron in 
ventral view, Telegraph Line Camp, Irdin Manha, Inner Mongolia, China; Irdin Manha Formation, Late Eocene. Photographs. See Figure 
3 for abbreviations and designations. 
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the hyoplastra, whereas inframarginal 3 extended on 
to the hypoplastron. The observable inframarginals 
are slightly distant from the plastron-carapace suture 
and do not extend on to the peripherals. The midline 
sulcus is almost straight on the preserved part of the 
plastron. The skin-scale sulcus lies along the free 
edge of the anterior lobe. 

PIN 5421/2 (Fig. 7B, C) and PIN 5421/3 (Fig. 
7D, E), two left epiplastra, differ from epiplastra of 
PIN 5421/1 in shape of the gulars and gular-extra- 
gular sulci. The gular is more narrowed posteriorly in 
PIN 5421/2 and less narrowed in PIN 5421/3. The 
gular-extragular sulcus is S-shaped in PIN 5421/2 
and straight in PIN 5421/3. 

Remarks. In general, morphology of the de- 
scribed specimens well corresponds to the type of 
“A”. orientalis, which allow us to assign them to this 
species. Chkhikvadze (1990 and references therein) 
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sinonymized “A”. orientalis and “A”. kazachstanica 
from the Middle Eocene of Kazakhstan. However, 
“A”. orientalis is different from “A”. kazachstanica 
in size, shape of epiplastra, entoplastron, gulars and 
extragulars, shape and position of inframarginals (see 
Diagnosis). For this reason, we suggest to consider 
these species as separate until new findings. 

Distribution. Late Eocene of Mongolia and 
China. 


cf. “Adocus” orientalis 
(Fig. 8A, B) 


Dermatemydids, gen. indet.: Gilmore 1931, p. 222. 


Material. AMNH 6712, hyoplastron and 
hypo-xiphiplastron from North Mesa, Inner Mongo- 


H 


Fig. 8. “Adocus”, shell fragments: A, B - AMNH 6712, cf. “Adocus” orientalis, fragments of plastron, North Mesa, Chimney Buttle 
Quarry, Shara Murun region, Inner Mongolia, China; Ulan Shireh Formation, Late Eocene: A — left hyoplaston in ventral view; B — left 
hypo+xiphiplastron in ventral view; C, D — *Adocus" sp. indet. 1, fragments of left xiphiplastron in ventral view, Aktau, southern Dzhungar 
Alatau Ridge, Ili River Basin, Almaty Province, south-eastern Kazakhstan; ?Aktau Formation, ?Oligocene: C — ZIN PH 1/93; D — ZIN 
PH 2/93; E, F - AMNH 6723, “Adocus” sp. indet. 2, two undetermined shell fragments in external view, Urtyn Obo, East Mesa, Shara 
Murun region, Inner Mongolia, China; Ulan Gochu Formation, Early Oligocene; G, H — Adocidae indet., shell fragments, Kokcha I, 
Kyzylkum, Uzbekistan; Beshtyube Formation(?), early(?) Turonian: G — ZIN PH 1/114, fragment of neural in dorsal view; H — ZIN PH 
2/114, undetermined shell fragment in external view. Photographs. See Figure 3 for abbreviations and designations. 
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lia, China, mentioned by Gilmore (1931) as part of 
his Dermatemydids, gen. indet. 

Description. The left hyoplastron (Fig. 8A) and 
left hypo+xiphiplastron (Fig. 8B) are, probably, from 
one individual with an estimated shell length of about 
35 cm. General proportions of the plastral plates and 
scalation correspond to those of Adocus spp. The 
posterior lobe is rounded. Internally, xiphiplastron 
bears an oval-shaped fossa for pelvic attachment. The 
humeral-pectoral sulcus crosses the entoplastron- 
hyoplastron border. The pectoral is almost equal in 
its medial and lateral length and with a weak waist 
at the lateral third of its width. The femoral-anal 
sulcus is slightly S-shaped. The inframarginals are 
represented by a complete row of four scales. They 
are relatively narrow with lateral borders lying 
close to the plastron-carapace suture. Inframarginal 
4 is about twice bigger than the anterior ones. The 
midline sulcus is slightly sinuous beginning with ab- 
dominal to the anal. The skin-scale sulcus lies along 
the free edge of the plastral lobes. The sculpturing of 
the shell surface is with small dots. 

Remarks. Gilmore (1931) assigned “incomplete 
plastral bones” to “Dermatemydids, gen. indet.” At- 
tribution of these materials to *Adocus" is based on a 
sculpturing of the shell with small dots and shape of 
the anterior part of the hyoplastron. This “Adocus” is 
similar to “Adocus” orientalis in general outline and 
scalation of the plastron (extension of the pectorals 
onto the entoplastron, wide inframarginals, sinuous 
midline sulcus). However, here we refrain from attri- 
bution of cf. “Adocus” orientalis to *Adocus" orientalis 
until more information is available. 


* Adocus" sp. indet. 1 
(Fig. 8C, D) 


Material. ZIN PH 1/93 and 2/93, two fragments 
of the left xiphiplastron; ZIN PH 3/93, undetermined 
shell fragment. The specimens were collected in Aktau, 
south-eastern Kazakhstan, by N.N. Verzilin, in 1979. 

Description and remarks. Fragments of the left 
xiphiplastron (possibly, from one individual) have no 
extension of the plastral scales (femoral or anal) onto 
the dorsal surface of the xiphiplastron. The skin-scale 
sulcus lies along the free edge of the xiphiplastron. 
All fragments have a sculpturing of the shell with 
small dots. These characters allow attribution of this 
material to *Adocus". 
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* Adocus" sp. indet. 2 
(Fig. 8E, F) 


Material. AMNH 6723, two undetermined shell 
fragments from Urtyn Obo, Inner Mongolia, China. 

Remarks. These fragments are assigned to “Ado- 
cus” based on a sculpturing of the shell surface with 
small dots. 


Adocidae indet. 
(Fig. 8G, H) 


Material. ZIN PH 1/114, a fragment of the 
neural; ZIN PH 2-4/114, three undetermined shell 
fragments. The material was collected from Kokcha 
I, Uzbekistan, by L.A. Nessov, in 1974. 

Remarks. These fragments are assigned to Ado- 
cidae based on sculpturing of their surface with small 
pits. More precise determination is impossible. 


DISCUSSION 


Our review of all known records of adocid turtles 
in Asia includes data from 88 localities (see Table 1). 
Records from 14 localities are completely new, where- 
as records from 74 localities are based on published 
data (in some cases with new observations of mate- 
rials). The taxonomic status of the previous records 
from 16 localities is changed according to modern 
systematics based on published data, new materi- 
als and/or observations. Records from 34 localities, 
published without descriptions and illustrations (see 
*Review of records..."), still need a confirmation. 

The new records include Adocus sp. indet. 1—4, 
Shachemys ancestralis, Shachemys sp. indet. 1—5, cf. 
“Adocus” orientalis, “Adocus” sp. indet. 1 & 2, and 
Adocidae indet. Records of Adocidae (“Adocus”) 
from the Oligocene of Kazakhstan (Aktau) and 
China (Urtyn Obo) are reported here for the first 
time. Besides that, one of the important results of our 
study is the description of the material of “Adocus” 
orientalis from the Late Eocene of Mongolia, men- 
tioned by Sukhanov (2000). Primarily, this species 
was described from the Late Eocene of Inner Mon- 
golia (Gilmore 1931), but later “A”. kazachstanica 
from the Middle Eocene of Kazakhstan was placed 
in its synonymy by Chkhikvadze (1990 and refer- 
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Table 1. Numbers of published and new records, taxonomic status changes, descriptions of new material and observations provided by 
this study. 


























No. Locality Published record New record Status change New material or observations 
1 Abdurassaj & Syuren’atau + 
2 Akkurgan + 
3 Akkurgan-Boltyk + 
4 Aktau + + 
5 Altyntau + + 
6 Alymtau + + + 
7 Amagimi Dam of Mifune + 
8 Amtgai + + 
9 Aravan II + 
10 Ayazkala H 
11 Baga Tarjach + 
12 Bain Shire + 
13 Ban Lam Thoy + + + 
14 Ban Saphan Hin + 
15 Baybishe I + 
16 Baykhozha + 
17 Bayshin Tsav F 
18 Baytuma + 
19 Burkhant + + + 
20 Buroynak + + + 
21 Changet IV + 
22 Chelpyk + + + 
23 Daugyztau I + 
24 Dersnii Khuduk + 
25 Dzharakuduk I + 
26 Dzharakuduk II + 
27 Dzhurtas T 
28 Dzhylga + 
29 Dzun Shakhai + 
30 Ergil Obo + 
31 Gaofengshan + 
32 Itemir + 
33 Kan + 
34 Kansai + 
35 Karachadalisay + 
36 Karakul + 
37 Karamurun II + + + 
38 Karatepa + 
39 Katsuyama + 
40 Kazgurt + 
41 Khara Khutul + + 
42 Khodzhakul I + + + 
43 Khodzhakul II + 
44 Khodzhakul III + 
45 Khodzhakulsay + + + 
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Table 1 (Continued). 
































No. Locality Published record New record Status change New material or observations 
46 Khongil + n 
47 Kokcha I + + 
48 Koskuduk + 
49 Kuji City + 
50 Kulkala + 
51 Kulkuduk II + 
52 Kylodzhun I + 
53 Kyrkkuduk I + + 4 
54 Kyzylpilyaľ I + 
55 Kyzylpilyaľ II + 
56 Lyagan + + +$ 
57 North Mesa + + 
58 Ongon Ulan Ula + 4 + 
59 Phu Kum Khao + 
60 Phu Wat + 
61 Pitnyak + 
62 Shakh-Shakh + 
63 Shatyrtyube I + 
64 Shatyrtyube II + s 
65 Sheikhdzheili IT + 
66 Sheichdzheili III + 
67 Shejh-Aryk + 
68 Shine Us Khuduk + 4: dë 
69 Shine Usny Tolgod + 
70 Shiramine-mura + + dë 
71 Shokawa + + + 
72 Shorsu + NS 
73 Shurab * 

74 Suining + 
75 Syuk-Syuk + 
76 Tamdy-Truba + + E 
77 Telegraph Line Camp + 
78 Tsagan Teg + d 
70 Tyul'keli + 
80 Uchkuduk + 4 
81 Urtyn Obo 4 db 
ER Ushyin Khuduk + 
83 Zaisan depression + 
84 Zenge Kurgan III + de 
85 Zhaldyrbas Takyr + 
86 Zumuratsho + ae $ 
87 Unknown locality 1 + + 
88 Unknown locality 2 + 4: 
Total 74 14 16 31 
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Table 3. Distribution of the adocid taxa by localities of Asia. 
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Aa 
a 


Locality 


Abdurassaj & Syuren’atau 


Akkurgan 
Akkurgan-Boltyk 
Aktau 

Altyntau 
Alymtau 


Amagimi Dam of Mifune 


Amtgai 

Aravan II 
Ayazkala 

Baga Tarjach 
Bain Shire 

Ban Lam Thoy 
Ban Saphan Hin 
Baybishe I 
Baykhozha 
Bayshin Tsav 
Baytuma 
Burkhant 
Buroynak 
Changet IV 
Chelpyk 
Daugyztau I 
Dersnii Khuduk 
Dzharakuduk I 
Dzharakuduk II 
Dzhurtas 
Dzhylga 

Dzun Shakhai 
Ergil Obo 
Gaofengshan 
Itemir 

Kan 

Kansai 
Karachadalisay 
Karakul 
Karamurun II 
Karatepa 
Katsuyama 
Kazgurt 

Khara Khutul 
Khodzhakul I 
Khodzhakul II 


Khodzhakul III 


Adocus (incl. “Adocus”) 











Shachemys | Ferganemys  Isanemys 


+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 


Yehguia 


Gen. indet. 
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Table 3 (Continued). 





No. Locality 


Adocus (incl. “Adocus”) 


Shachemys 


Ferganemys 


Isanemys 


Yehguia 


Gen. indet. 





45  Khodzhakulsay 
46  Khongil 

47  KokchaI 

48  Koskuduk 

49  KujiCity 

50  Kulkala 

51  Kulkuduk II 

52  KylodzhunI 

53  Kyrkkuduk I 

54  Kyzylpilyal I 

55  Kyzylpilyal IT 

56  Lyagan 

57 North Mesa 

58  Ongon Ulan Ula 
59 Phu Kum Khao 
60 Phu Wat 

61  Pitnyak 

62  Shakh-Shakh 

63  ShatyrtyubeI 

64  Shatyrtyube II 

65  Sheikhdzheili IT 
66  Sheichdzheili III 
67  Shejh-Aryk 

68 Shine Us Khuduk 
69 Shine Usny Tolgod 
70  Shiramine-mura 
71  Shokawa 

72  Shorsu 

73  Shurab 

74  Suining 

75  Syuk-Syuk 

76  Tamdy-Truba 

77 Telegraph Line Camp 
78 Tsagan Teg 

79 Tyul’keli 

80  Uchkuduk 

81  Urtyn Obo 

82  Ushyin Khuduk 
83  Zaisan depression 
84 Zenge Kurgan III 
85  Zhaldyrbas Takyr 
86  Zumuratsho 

87 Unknown locality 1 
88 Unknown locality 2 














+ +++ 


+ 





Total 


36 
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(Sukhanov 2000; Sukhanov 
and Narmandakh 2006) are 
considered here within Adocus 
sensu lato, although this issue 
d S needs additional study. We also 
j. reassess material on Mlynarski- 
| ella mariani as Shachemydinae 
Mn oe indet. and suggest that M. 
mariani be considered a nomen 


Adocus 
(incl. "Adocus") 


e 





Be e 


dubium. If our determination is 
correct, this is the first record 
Sé of Shachemydinae from Mon- 
e N golia. 
A Our analysis of adocid 
' records in Asia (see Table 2) 
shows that most of them are 
SE from Middle Asia (35 lo- 
? calities), Kazakhstan (15) and 
Mongolia (13); China and 
Japan has five localities each, 
Laos-* Thailand have four locali- 
ties. The geological distribution 
of the records (localities) is 
as follows: Late Jurassic — 2; 





Early Cretaceous — 9; Cenoma- 











nian — Campanian — 59; Maas- 
- trichtian — 0; Paleocene - 1; 
y n Eocene — 4; Oligocene — 2.Dis- 
tribution of adocid genera by 


p | S localities of Asia (see Table 3) 


shows that most of them belong 
to Adocus (incl. “Adocus”; 40) 
and Shachemys (36). Number 
of records for other genera is 








Fig. 9. Map showing the geographic distribution of the genera Adocus (incl. “Adocus”), 


Shachemys and Ferganemys in Asia. See text for explanation. 


ences therein). Based on study of the new and type 
material of “A”. orientalis, we emended diagnosis of 
this species and removed “A”. kazachstanica from its 
synonymy. Material mentioned by Gilmore (1931) 
as part of his Dermatemydids, gen. indet. from the 
Late Eocene of Inner Mongolia is described here as 
cf. “Adocus” orientalis. 

Reassessment of the published data on Asian ado- 
cids allows us to change taxonomic status of some 
previous findings. Shineusemys planus and Adocoi- 
des amtgai previously placed into their own genera 


rarer: Ferganemys (8); Isanemys 
(2) and Yehguia (2). As was 
mentioned earlier (Danilov et 
al. 2007; Syromyatnikova and 
Danilov 2008), known distri- 
bution of Shachemys is restricted to coastal areas of 
ancient Asia, whereas Adocus seems to have latidudi- 
nal distribution (Fig. 9). Distribution of other adocid 
genera is more local. 

According to recent data on paleoclimatology, the 
latidudinal distribution of Adocus in Asia and North 
America may be connected with the zone of subtropi- 
cal humid climate with mean annual temperature 
of at least 15 °C (Semikhatov and Chumakov 2004, 
Brinkman and Tarduno 2005). Adocidae are known 
in Asia from the Late Jurassic to Campanian (Fig. 10) 
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Fig. 10. Temporal and geographic distribution of Adocidae. Gaps in record are filled with grey. See text and Figure 2 for details of Asian 
records. Temporal distribution of adocids in North America is given according to Hutchison (2000). 


and then disappeared until the Late Paleocene — Late 
Oligocene interval. The appearance of Adocidae 
(“Adocus”) in Asia during the Late Paleocene can be 
explained by migration of Adocus from North Amer- 
ica. This migration of Adocus via the Bering Land 
Bridge became possible due to the thermal maximum 
in the Late Paleocene and the progressively warming 
climate in high latitudes (Zachos et al. 2001). But 
this hypothesis needs a confirmation. 


To summarize, our study presents a significant 
contribution to the knowledge about geographical 
and geological distribution of the adocid turtles in 
Asia. The adocid record is best documented from 
the Late Cretaceous of Middle Asia, where they 
reached their peak of diversity (Fig. 10). However, 
still there are many questions about early evolution 
of this group in other parts of Asia and relationships 
between Asian and American adocids. 
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